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103The r o t a t i o n  an g le s  f o r  the 298 keV and 362 keV s t a t e s  o f ^Rh w ere 
m easured a f t e r  Coulomb e x c i t a t io n  w ith  2 ,5  MeV p ro to n s  i n  F e ^  5 -^4 8  5 
a l lo y ,  a s -  O.OI72 + 0 ,0037 and + 0,0295 + 0 ,0121  r e s p e c t iv e ly .
These v a lu e s  a re  in te r p r e te d  by  c o n s id e r in g  th e  e x is te n c e  o f a  t r a n s i e n t  
f i e l d  a t  su ch  low e n e r g ie s ,  to o .
L as t y e a r  we re p o r te d  th e  m easurem ent of th e  g - f a c to r s  o f  some n u c le i  
in  e x c i te d  s t a t e  by o b serv in g  th e  ang le  coT o f i n t e g r a l  r o t a t i o n  o f 
th e  a n g u la r  d i s t r i b u t i o n  o f th e  У - r a d i a t i o n  from s t a t e s  p roduced  by 
Coulomb e x c i t a t io n  o f n u c le i  i n  fe rro m a g n e tic  a l lo y s  [ 1 ,2 ,3 ] .  R ec e n tly  
an a tte m p t was made to  measure i n  FeRh w ith  4 8 .5  a t .  % o f  Eh th e  
g - f a c to r s  o f  th e  298 keV 3 /2 “ and 362 keV 5 /2 “ s t a t e s  o f  " ^ E h .  The 
l i f e t im e s  o f th e se  s t a t e s  a re  Tj= 9*1 p sec  and T2 = 85 p se c , r e s p e c t iv e ly  
[4 ] . T h is a l lo y  i s  fe rro m a g n e tic  [5 ] .  The s t a t i c  h y p e r f in e  f i e l d  a t  Rh 
n u c le i  was m easured a t  1°K as Hg t = i3 0  + kG [6] b u t  i t s  s ig n  was no t 
d e te rm in e d . The h y p e r f in e  f i e l d  a t  the  Fe n u c le i  v a r i e s  v e ry  s lo w ly  
w ith  te m p e ra tu re s  below  the room te m p e ra tu re  [5 ] • The same i s  assum ed 
f o r  th e  f i e l d  a t  th e  Rh n u c le i .  The e x te r n a l  f i e l d  a p p l ie d  to  s a t u r a t e  
th e  Fe-Rh t a r g e t  was ~  2000 kOe. The l i q u id  n i tro g e n  co o led  t a r g e t  was 
bombarded w ith  2 ,5  MeV p ro to n s .
The a n g u la r  d i s t r i b u t i o n  c o e f f i c i e n t s  e x p re sse d  in  te rm s  o f cos 2 
n e g le c t in g  b^ w ere found to  be
b2 (298 keV) = -  0 ,2 5 5  ±  0 ,012 
and b2 (362 keV) = + 0 ,1 0 3  + 0 ,015
w ith  th e  p re c e s s io n  an g les
H i t  298 keV si -  0 ,0172+  0 ,0037 
(ш ?)2 362 keV = + 0 ,0295+  0,0121
S ince ^°^Rh i s  an odd p ro to n  n u c le u s , th e  Schm idt l i m i t s  g iv e  p o s i t i v e  
g - f a c to r s  f o r  th e s e  s t a t e s .  T hus, the  o p p o s ite  s ig n s  o f  th e  m easured 
(u>T) /  and (to7)2 a re  in  c o n t r a d ic t io n  w ith  th e  t h e o r e t i c a l  l i m i t s
which a r e  v io la te d  o n ly  e x c e p t io n a l ly  [7 ] .
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T his  c o n t r a d ic t io n ,  how ever, can be overcom e, i f  one c o n s id e rs  th e  appearance  
o f  a  v e ry  in te n s iv e  p o s i t i v e  t r a n s i e n t  m agnetic  f i e l d  o f  s h o r t  l i f e t i m e  
a t  th e  n u c le i  as  a  r e s u l t  o f th e  slow ing  down p ro c e ss  and s im i l a r  to  
t h a t  observed  in  th e  IMPACT ex p erim en ts  o f G rodzins e t  a l .  [8 ] .  Then, th e  
m easured v a lu e s  o f 00T7 and u>T2 can be d e s c r ib e d  as
(w T) i  = -  ( H t Tt + H st T j ) i  i-1,2 (1)
and th e  v a lu e  o f HJt can be c a lc u la te d  from  th e  e x p re s s io n
(2 )
C o n sid e rin g  th e  m easured v a lu e s  o f (toT)f  and ( c o T a s  w e ll a s  the  S chm idt 
l i m i t s  (0 ,0 4 5  -  7 ,3  ) o f  g]_ /  g2 , th e  r a t i o  in  (2) must be p o s i t i v e .  I t  
fo llo w s  th a t
1 . The s ig n  ad o p ted  from  r e f .  [8] f o r  b e in g  p o s i t i v e ,  r e q u i r e s  
t h a t  o f  Hgj. to  be n e g a t iv e .  This i s  c o n s i s te n t  w ith  the  m easured p o s i t i v e  
s ig n  o f (coT)2 an<i* i f  one a c c e p ts  th e  Schm idt p r e d ic t io n  o f g2 , t h i s  
p o s i t i v e  s ig n  i s  n o t in c o n s i s t e n t  w ith  th e  e x is te n c e  o f owing to  th e  
r e l a t i v e l y  h ig h  v a lu e  o f T2 •
2 . W ith in  th e  l i m i t s  o f th e  Schm idt p r e d i c t i o n  o f g-, /  g2 th e  v a lu e  
o f Ht  Tt i s  alw ays => 0 and l i e s  i n  th e  ran g e  o f  the  t r a n s i e n t  f i e l d  
v a lu e s  observed  in  h ig h  r e c o i l  energy  ex p erim en ts  on the  n e ig h b o u rin g  
e lem en ts  (P d , Rn, Cd): 9*Ю ~^ Gauss sec  [8] ( s e e  P i g . l ) .
I f ,  we a t t r i b u t e  th e  20% d i f f e r e n c e  o f th e  m easured (co l) = 0 ,0 7 7  ± 0 ,0 0 5  
o f th e  528 keV s t a t e  o f x^ P t  o b ta in e d  on Coulomb e x c i t a t io n  w ith  2 ,5  MeV 
p ro to n s  [3 ] from  th e  s t a t i c  v a lu e  o>T= 0 ,095  + 0 ,0 0 3  C91 n o t a s  in  [3 ] to  
c r y s t a l l i n e  e f f e c t ,  b u t to  t h a t  o f th e  t r a n s i e n t  f i e l d ,  we g e t  f o r  H+- ¥+. = 
= + (1 1 »6 + 4 ,3 )  10" 0 Gauss s e c , in  s u r p r i s in g ly  good agreem ent w ith  th e  
+ (1 6 ,2  + 4 ,1 ) .  10"° Gauss s e c .  e v a lu a te d  from  IMPACT e x p e rim en ts  a t  12 MeV 
r e c o i l  e n e rg ie s  o f  1 •' ^Pt.
The e f f e c t  o f  th e  r e c o i l  en erg y  on th e  v a lu e  o f cuT f o r  th e  847 keV s t a t e  
in  v^Fe has been  a lre a d y  in v e s t ig a te d  in  two e x p e rim en ts  [1 0 ,1 1 ] . 'T heir
-  3  -
r e s u l t s  a re  c o n t r a d ic to r y .  The p re s e n t  r e s u l t  co n firm s th e  o b s e rv a tio n s  
in  th e  l a t t e r  ex p erim en t [1 1 ] .
The e x is te n c e  o f th e  h ig h  i n t e r s i t y  t r a n s i e n t  f i e l d  even a t  r e c o i l  e n e rg ie s  
of maximum 100 keV, which seems to  be e v id e n t from  th e  p re s e n t  e x p e rim en t, 
cannot be a t t r i b u t e d  to  th e  e le c t ro n  p ro c e s s e s  su g g e s te d  f o r  th e  e x p lan a ­
t io n  o f  th e  t r a n s i e n t  f i e l d  observed  in  IMPACT m easurem ents. The v e l o c i t i e s  
a t  su ch  low r e c o i l  e n e rg ie s  a re  too sm a ll f o r  p ic k in g  up e le c t r o n s  from 
Fe, th e  energy lo s s  i s  m ain ly  n u c le a r  [8] s in c e  e le c t r o n  p r o c e s s e s ,  such  
as io n iz a t io n ,  c h a rg e  exchange cease to  be im p o r ta n t .  However, th e  s im i la r  
v a lu e s  o f  the t r a n s i e n t  f i e l d  a t  th e  h ig h  and low r e c o i l  e n e r g ie s  su g g e s t 
a common o r ig in .  T h is i s  th o u g h t to  be  th e  f i n a l  s ta g e  o f th e  s low ing  
down p ro c e ss  when th e  slow moving r e c o i l e d  n u c le i  approache i n  th e  c o l l i s i o n s  
the  p o la r iz e d  Fe h o s t  atoms by which th e  s - e le c t r o n s  o f th e  r e c o i l  p a r t i c l e  
become s tro n g ly  p o la r iz e d ,  to o ,  and p roduce  a t r a n s i e n t  f i e l d  by  co re  
p o la r i z a t io n .  The observed  e f f e c t  o f H^ . f  ^ з е е т з  to  be th e  in te g r a te d  
c o n tr ib u t io n  from  th e se  in v id u a l  c o l l i s i o n s .
To g e t  a  b e t t e r  in s ig h t  in to  th e se  i n t r i c a t e  phenomena, i t  would be o f 
i n t e r e s t  to  c o n tin u e  t h e i r  s tu d y , p o s s ib ly ,  by v a ry in g  th e  e n e rg y  o f th e  
r e c o i le d  p a r t i c l e s .
R efегеп сез
1 . L .R e s z th e ly i ,  I .D em e te r , Z. S ző k e fa lv i-N ag y  and Z .zám o ri, i n  
H y perfine  S t r u c tu r e  and N u c lea r R a d ia t io n ,  ed . by E .M a tth ia s  and
D . A .S h ir le y  /N o r th -Но11and P u b lis h in g  Company, Amsterdam, 1 9 6 8 /. 
p .1 9 2 .
2 . L .R e s z th e ly i ,  I . D em eter, Z.SzőkefaJ.vi_Nagy a-Qd L .V arga , N u c l.P h y s .
A120 (1968) 540 .
5 . L .V arga, I . D em eter, L .K e s z th e ly i ,  Z .S ző k e fa lv i-N a g y  and Z .Z ám ori, 
P hys.R ev. / t o  be p u b l is h e d / .
4 . F.K.McGowan and P .H .S te ls o n , P hys.R ev . 109 (1958) 901.
5 . G .S h iran e , C.W. Chen, P .A .F lin n  and R .N athans, Phys.R ev . 151 (1965)
185.
6 . B .D rey fu s, P .S 'te tse n k o  and D .T hou lonze , Phys. L e t t e r s  24A (1967) 454.
7 . E. B odensted t and J .D .R o g e rs , in  P e r tu rb e d  A ngu lar C o r r e la t io n s ,  ed. 
by E .K a rls so n , E .M a tth ia s  and K .S ieg b ah n  /N o rth -H o ila n d  P u b lish in g  
Company, Amsterdam, 1 9 6 4 ./  p .9 1 .
8. L .G ro d z in s , i n  H y perfine  S t r u c tu r e  and N u c lea r R a d ia t io n , e d .b y .
E . M a tth ia s  and D .A .S h ir le y  /N o rth -H o lia n d  P u b lish in g  Company, Amsterdam, 
1 9 6 8 / .p .6 o 7 .
R .R .B o rch e rs , J .D .B ro n so n , B .K ersk in d , L .G ro d z in s , R .K a lish  and D.E. 
M urnick, Pbys. Rev. L e t t e r s  20 (1968) 424.
9 . R .B eraud , I . B e rk e s , J . D a n ie re , M.Lévy, G .M arest, R.Rougny, H .B ernas 
and D .S p an Jaa rd , in  H y p erfin e  S t r u c tu r e  and N u c lea r R a d ia t io n , ed .b y .
E .M a tth ia s  and I ) ,A .S h ir le y  /N o rth -H o lla n d  P u b lis h in g  Company,
Amsterdam, 1968 / p.199*
10. R .K a lish  and W .J .K o ss le r , P h y s .R e v .L e t te r s  20 (1968) 271.
11. D .E .M urnick, I.R .M cD onald , R .R .B o rc h e rs , G .H eestand and B .H ersk in d , 
C onference on Io n  Im p la n ta t io n  and H y p erfin e  I n t e r a c t i o n s ,  London,
1968. /u n p u b l is h e d / .
-  5  -
F ig . 1 V a r ia t io n  o f Ht  T t  w ith  g1 /  g2 .
The arrow s mark th e  l i m i t s  o f  th e  Schm idt p r e d ic t io n .  
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